
What do students think about differentiation and within-class
achievement grouping?
Prast, E.J.; Stroet, K.F.A.; Koornneef, A.W.; Wilderjans, T.F.

Citation
Prast, E. J., Stroet, K. F. A., Koornneef, A. W., & Wilderjans, T. F. (2023). What do students
think about differentiation and within-class achievement grouping? Frontline Learning
Research, 11(1), 57-93. doi:10.14786/flr.v11i1.1079
 
Version: Publisher's Version
License: Leiden University Non-exclusive license
Downloaded from: https://hdl.handle.net/1887/3594335
 
Note: To cite this publication please use the final published version (if applicable).

https://hdl.handle.net/1887/license:3
https://hdl.handle.net/1887/3594335


 
 
 
 
 

Frontline Learning Research Vol. 11 No. 1 (2023) 57 - 93 

ISSN 2295-3159  

 

Corresponding author: Emilie Prast, Faculty of Social and Behavioral Sciences, Institute of Education and Child 

Studies, Leiden University, Wassenaarseweg 52, 2333AK Leiden, The Netherlands. e.j.prast@fsw.leidenuniv.nl.   

DOI: https://doi.org/10.14786/flr.v11i1.1079 
 

What do students think about differentiation and within-class 

achievement grouping? 

 
 Emilie J. Prasta, Kim Stroeta, Arnout Koornneefa, & Tom F. Wilderjansbcde 

 

aEducational Sciences Program Group, Institute of Education and Child Studies, Faculty of Social and Behavioral 

Sciences, Leiden University, Leiden, the Netherlands 
bMethodology and Statistics Research Unit, Institute of Psychology, Faculty of Social and Behavioral Sciences, Leiden 

University, Leiden, the Netherlands 
cLeids Universitair Medisch Centrum (LUMC), Leiden Institute for Brain and Cognition (LIBC), Leiden, the 

Netherlands 
dResearch Group of Quantitative Psychology and Individual Differences, Faculty of Psychology and Educational 

Sciences, KU Leuven, Leuven, Belgium 
eDepartment of Clinical Psychology, Faculty of Behavioural and Human Movement Sciences, Vrije Universiteit 

Amsterdam, Amsterdam, the Netherlands 

 

Article received 7 April 2022/ revised 19 February 2022/ accepted 22 February 2023/ available online 23 

March 2023 

 

Abstract 

Differentiation and achievement grouping are frequently implemented practices to adapt education 

to students’ varying educational needs based on achievement level. Potential didactical and 

socioemotional advantages and disadvantages of these practices have been discussed in the 

literature. However, little is known about the perspective of students themselves. This study 

examined how Dutch students (N = 428) perceived differentiation and within-class homogeneous 

achievement grouping in primary mathematics education, with attention for potential differences 

between students of diverse achievement levels. Students of Grades 1, 3 and 5 completed a 

questionnaire about various differentiated mathematics activities and (if applicable) within-class 

achievement grouping. In line with the didactical perspective on differentiation, extended 

instruction and less difficult tasks were appreciated most by low-achieving students whereas more 

difficult tasks were appreciated most by high-achieving students. Students of all achievement 

groups had largely positive attitudes about achievement grouping and about their own achievement 

group. However, some differences between achievement groups were found, with less favourable 

results for students placed in low achievement groups. Students’ responses to open-ended questions 

provided additional insights into the reasons behind students’ evaluations of differentiation and 

achievement grouping. Differences between grade levels were also explored. 

Keywords: Differentiation; ability grouping; student perspective; mixed methods; 
mathematics education.  
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1. Introduction  

Many teachers strive to adapt education to their students’ diverse educational needs by implementing 
differentiation (‘an approach by which teaching is varied and adapted to match students’ abilities using 
systematic procedures for academic progress monitoring and data-based decision-making.’; Roy, Guay, & 
Valois, 2013, p.1187). However, differentiation is a controversial topic in the literature, particularly when it 
is organised by grouping students of a similar achievement level. Researchers have discussed potential 
didactical and socioemotional advantages and disadvantages of various types of differentiation and 
achievement grouping (e.g., Campbell, 2021; Francis et al., 2017; Marks, 2013; McGillicuddy & Devine, 

2020; Tieso, 2003; Tomlinson et al., 2003; Van Geel et al., 2018). In this debate, students’ voices have not 
often been heard. Given that the aim of differentiation is to adapt education to students’ needs, it is important 
to examine whether students themselves perceive the adaptations as successful in meeting their educational 
and socioemotional needs. Therefore, this study investigates what students thxink about differentiation and 
within-class achievement grouping in primary mathematics education.  

1.1 Differentiation and achievement grouping 

Differentiation based on students’ current academic achievement level (also called readiness-based or 
cognitive differentiation) entails two related processes: (1) monitoring students’ progress to determine their 
current achievement level and educational needs, and (2) adapting learning goals, instruction and practice to 
students’ current level of knowledge and skills and their corresponding educational needs (Prast et al., 2015; 
Roy et al., 2013). Differentiation may be convergent or divergent (Blok, 2004). In convergent differentiation, 
all students work towards the same goals, but the way in which students reach these goals is differentiated 

(e.g., with additional instruction). In divergent differentiation, students of different achievement levels work 
towards different learning goals.  
 
One frequently used way to organise differentiation is to group students based on achievement level. Such 
groups may be homogeneous (similar achievement) or heterogeneous (mixed achievement), and within-class 
or between-class (see Tieso, 2003 for an overview of grouping practices). This paper focuses on within-class 
homogeneous grouping, that is: subgroups of students with a similar achievement level within a class which 
includes a broad range of achievement levels. We use the term achievement grouping rather than ability 

grouping since recent guidelines for grouping and differentiation do not assume that students have a fixed 
ability level and instead emphasise that grouping arrangements should be flexible and responsive to changes 
in students’ educational needs (Prast et al., 2015; Tomlinson et al., 2003; van Geel et al., 2018). 
Achievement grouping can be used to differentiate instruction (e.g., additional instruction for subgroups with 
similar instructional needs) and practice (e.g., with tiered tasks for low-achieving, average-achieving and 
high-achieving students) (Prast et al., 2015). This paper does not only examine students’ views on the 
grouping itself, but also on differentiated mathematics activities which may or may not take place in 

achievement groups. 

1.2 Mathematics education in the Netherlands 

Since the implementation of differentiation relies heavily on domain-specific pedagogical content knowledge 
(Prast et al., 2015; Van Geel et al., 2018; Vogt & Rogalla, 2009), teachers’ implementation and students’ 
perceptions of differentiation are likely to be domain-specific. To study students’ perceptions of 

differentiation and achievement grouping in sufficient depth, this study focuses on one domain and context, 
namely primary mathematics education in the Netherlands. This is a relevant context, because of the 
increased focus on data-based decision making and, accordingly, on progress monitoring and instructional 
adaptations in the subject of mathematics in the Netherlands over the past decade (Prast et al., 2018; Van 
Geel et al., 2016, 2018; Visscher, 2015). A recent review (Prast & Hickendorff, in press) about the 
implementation of differentiation in primary mathematics education in the Netherlands indicated that most 
teachers differentiate instruction and practice based on students’ achievement level at least to some extent. A 

mathematics lesson typically starts with a whole-class instruction. Subsequently, additional instruction is 
often provided to low-achieving students, whereas practice tasks are frequently differentiated at three levels. 
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In the lower grades, differentiation is largely convergent since students work towards the same learning 
goals, but from Grade 4 onwards the learning goals may also be differentiated (Expertgroep doorlopende 
leerlijnen, 2008). Differentiation is frequently organised using within-class achievement groups (i.e., 
subgroup instruction and tiered tasks), but alternatives such as individualised differentiation of the practice 
tasks using software are also used (Prast & Hickendorff, in press).   

1.3 Perspectives on differentiation and achievement grouping 

Various theoretical perspectives on differentiation and achievement grouping can be taken. In the current 
study, we focus on two perspectives: a didactical perspective (concerning the teaching and learning of 
mathematical content, with a focus on cognitive processes) and a socioemotional perspective (concerning the 
social and emotional processes that may be involved when differentiated activities and achievement 
grouping are used). We formulated our hypotheses based on these two perspectives. While other perspectives 
might also be taken (e.g., a sociological perspective concerning implications of differentiation and 

achievement grouping at a societal level), we feel that these two perspectives are most relevant in the context 
of the current study, because they are closely related to students’ daily experiences with differentiation and 
achievement grouping (and therefore, relevant and understandable for students).  

1.4 A didactical perspective on differentiation and achievement grouping 

From a didactical perspective, the rationale for readiness-based differentiation is that adapting instruction 

and practice to students’ current skill level enhances learning (Tomlinson et al., 2003). According to this 
view, learning tasks should be at a moderate difficulty level in relation to a student’s current skills 
(Csikszentmihalyi, 1990; Murray & Arroyo, 2002). When tasks are too easy, this may result in boredom and 
withdrawal, while confronting a student with tasks that are too difficult may lead to frustration and anxiety 
(Csikszentmihalyi, 1990; Murray & Arroyo, 2002). When tasks are designed to be just within reach based on 
the skill level of the student, this may enhance students’ motivation and achievement (Arroyo et al., 2014; 
Csikszentmihalyi, 1990). More generally, aptitude-treatment interaction theory predicts that students need 

different instructional treatments, dependent upon their aptitude (readiness for learning based on current 
achievement level) (Cronbach & Snow, 1977; Kalyuga, 2007). For example, direct explicit instruction may 
be highly effective for students with low prior knowledge but not for students with high prior knowledge 
(Kalyuga, 2007; Kirschner et al., 2006). 

 
In the literature, research relating differentiation and achievement grouping to student achievement is 
described. For example, a meta-analysis (Deunk et al., 2018) in primary school found positive effects of 

interventions in which software was used to assist teachers in implementing differentiation, by continuously 
monitoring students’ achievement level and providing (suggestions for) differentiated instruction and 
practice. Programmes in which differentiation was part of a broader school reform also had positive effects. 
Within-class grouping had no overall effect on achievement (for all students together), but there was a 
negative effect on the achievement of students placed in low achievement groups. However, the effects of 
achievement grouping were difficult to interpret, because the original studies provided little information on 
whether and how instruction and practice were differentiated in the achievement groups. A more recent study 
comparing within-class grouping and whole-class teaching in the UK (Jerrim, 2021) did not find clear 

evidence for effects of achievement grouping on student achievement.  

From a didactical perspective, achievement grouping is merely an organisational format that can be used to 
implement differentiation, provided that the groups are actually used to adapt instruction to students’ needs. 
However, achievement grouping may also have negative didactical consequences, for example if the 
grouping arrangements do not correspond accurately to students’ current achievement level (e.g., because the 
groups are insufficiently flexible) or if the quality of differentiation is limited (e.g., with insufficiently 
challenging learning materials for lower achievement groups). More generally, if the learning goals and tasks 
are differentiated, low-achieving students may not get the opportunity to reach the same learning goals as 
their high-achieving peers (divergent differentiation; Blok, 2004; see also Hart, 1992). 
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1.5 A socioemotional perspective on achievement grouping 

From a socioemotional perspective, achievement grouping is not just a format to organise differentiation, but 

an educational approach that may affect socioemotional processes within a class. First, achievement 
grouping may affect social comparison processes, with potential effects on students’ academic self-concept. 
Qualitative case studies have indicated that, even when neutral names are used for the achievement groups, 
primary school students are largely aware of the hierarchical grouping structure, especially in the higher 
grades (Eder, 1983; Gripton, 2020; Marks, 2013; McGillicuddy & Devine, 2020). Campbell (2021) describes 
two possible mechanisms for effects of achievement grouping on academic self-concept: labelling effects 
and reference group effects. In the case of labelling effects, students would internalise the achievement label 

belonging to their achievement group, with positive effects on the self-concept of students placed in high 
achievement groups and negative effects on the self-concept of students placed in low achievement groups. 
In the case of reference group effects, students would start to compare themselves to the other students 
placed in their achievement group rather than to the whole class, with positive effects on the self-concept of 
students placed in low achievement groups and negative effects on the self-concept of students placed in 
high achievement groups (the big-fish-little-pond effect; Marsh, 1984, 1987). In a large-scale study about the 
effects of within-class grouping on students’ self-concept, Campbell (2021) found more evidence for 
labelling effects than for reference group effects. In contrast, Jerrim (2021) found no effects of within-class 

achievement grouping compared to whole-class teaching on students’ self-concept. 
 

More generally, the use of achievement groups may affect the social dynamics within a class. Qualitative 
case studies have provided indications that placement in a high achievement group may be associated with a 
higher social status than placement in a low achievement group (Marks, 2013; McGillicuddy & Devine, 
2020). For example, students placed in high achievement groups have been described by their peers as 
‘smart’, ‘good’ or ‘liked’, whereas students placed in low achievement groups have been described as 

‘dumb’, ‘bad’ or ‘not liked’ (McGillicuddy & Devine, 2020). In a study (Hargreaves et al., 2021) about peer 
relations of students placed in low achievement groups (including both within-class and between-class 
grouping systems), there was generally little evidence that troubles in peer relations were related to 
placement in a low achievement group. However, in some cases, students experienced feelings of exclusion 
that were related to their low achievement status. In a study including various types of between-class and 
within-class achievement grouping, students placed in low and high achievement groups reported 
achievement-related teasing (Hallam et al., 2004). Besides potential effects on peer interactions, achievement 

grouping might also affect teacher-student interactions. For example, teachers may implicitly or explicitly 
display different expectations about students placed in low versus high achievement groups (McGillicuddy 
& Devine, 2020; Rubie-Davies, 2014; Van den Bergh, 2018).  

Taken together, this socioemotional perspective indicates that within-class achievement grouping may affect 
various socioemotional processes in the classroom, which may be experienced differently by students placed 
in low, average or high achievement groups. However, as described above, the direction of effects is not 
always clear and empirical research about the socioemotional aspects of within-class achievement grouping 
is relatively scarce. 

1.6 Students’ perspective on differentiation and achievement grouping 

When researching differentiation it makes sense to include students’ perspective, since students’ motivation 
and engagement will be shaped by their perceptions. Little is known about students’ views on differentiation 
and within-class achievement grouping. Since the goal of differentiation is to adapt education to students’ 
educational needs, it is relevant to know whether students feel that their educational needs are met by the 
adaptations made by teachers. Besides, students can be an important source of information regarding 

potential socioemotional side-effects of differentiation and achievement grouping. Questions may be raised 
regarding the validity of student perceptions as an indicator of the “best” practice in terms of student 
outcomes such as achievement or motivation: we cannot expect students to oversee all implications of 
within-class differentiation and achievement grouping. Accordingly, the goal of this study is not to give a 
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complete overview of all potential effects, but to zoom in on one perspective that has not received much 
attention so far; that of the students themselves. 
 
Previous research about this topic is scarce, and mostly focused on the grouping itself rather than on specific 
differentiation practices. First, there are studies comparing different types of grouping (e.g., between-class, 
within-class, whole-class teaching). Such studies have reported negative experiences with between-class 
achievement grouping (Boaler et al., 2000), and have presented mixed-achievement classes as a favourable 

alternative (Hallam et al., 2004; Tereshchenko et al., 2019). However, these studies did not focus on the 
differentiation practices that might be implemented within mixed-achievement classes. Second, the small-
scale qualitative studies that we have described in the previous section (Eder, 1983; Gripton, 2020; Marks, 
2013; McGillicuddy & Devine, 2020) provided insights into students’ experiences with within-class 
achievement grouping, with a focus on social-emotional aspects related to the grouping. These studies did 
not directly ask students about their preferences regarding grouping or differentiation. Such studies are very 
scarce, but a third line of studies did ask students directly about their preferences regarding adaptations for 

students with special educational needs included in general education classrooms. Generally, students with 
and without special educational needs had positive attitudes towards many of these adaptations, although 
they wanted everybody to have the same homework (Vaughn et al., 1995; Vaughn, Schumm, Niarhos, & 
Daugherty, 1993; Vaughn, Schumm, Niarhos, & Gordon, 1993). These three lines of research have provided 
initial indications that students’ experiences or preferences may differ depending on their achievement level, 
although the direction of effects is not always consistent across studies. For example, one study found that 
low-achieving students had the most positive attitudes towards mixed-achievement classes, while high-
achieving students also perceived disadvantages such as a lack of challenge (Tereshchenko et al., 2019). In 

contrast, another study found that low-achieving students tended to prefer homogeneous grouping whereas 
high-achieving students tended to prefer heterogeneous grouping (Vaughn et al., 1995). 

1.7 The current study: Research questions and hypotheses 

The originality of the current study lies in the following. We zoomed in on students’ perspective on 
differentiation and grouping practices within primary school classes. First, we made the abstract concept of 

differentiation more concrete by asking students about various mathematics activities and relating their 
evaluations to students’ scores on a standardised mathematics achievement test. Second, we investigated 
students’ opinions on within-class grouping using a mixed-methods approach combining quantitative ratings 
with qualitative reasons. Throughout the study, we had attention for both didactical and socioemotional 
considerations (rather than focusing on either), and for the perspectives of students of diverse achievement 
levels and grade levels. 
 

The first aim of this study was to investigate whether students’ evaluations of various mathematics activities 
are dependent upon their achievement level (regardless of the use of achievement grouping in their class).  
Within the didactical perspective on differentiation, the idea of aptitude-treatment interactions is central: 
students are supposed to have different educational needs depending on their current achievement level 
(Cronbach & Snow, 1977; Prast et al., 2015; Tomlinson et al., 2003). For example, the same activity may be 
appropriately challenging for some students and too difficult or too easy for other students. Note that 
previous research on aptitude-treatment interactions has typically focused on the outcome of student 

achievement, whereas students’ perceived frequency, liking and learning from activities are the outcome 
variables in this study. Thus, the first research question was: (1) Do different students evaluate various 
mathematics activities differently, depending on an interaction between the type of activity and the 
achievement level of the student?  In accordance with guidelines for differentiation (Prast et al., 2015), we 
made a distinction between general activities for all students (whole-class instruction, working at 
mathematics tasks independently, working at mathematics tasks together), activities intended to serve the 
educational needs of low-achieving students (less difficult tasks and additional instruction in a subgroup or 
individually), and activities intended for high-achieving students (more difficult tasks and additional 

instruction about these enrichment tasks, in a subgroup or individually). Based on the didactical perspective 
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on differentiation, we expected that students’ perceptions of these activities would interact with their 
achievement level. First, we expected that the frequency of activities as perceived by students would be 
dependent on achievement level. This would be in line with previous teacher self-report and observational 
studies indicating that many Dutch teachers adapt instruction and practice activities to the achievement level 
of their students, for example by providing additional instruction to low-achieving students and more 
challenging tasks to high-achieving students (Prast & Hickendorff, in press). Second, we expected that 
students’ reported liking of and learning from activities would be dependent upon students’ achievement 

level. Based on the idea of aptitude-treatment interactions, the most probable direction of such an interaction 
effect would be that activities intended for low-achieving students (such as less difficult tasks) are evaluated 
more positively by low-achieving students whereas activities intended for high-achieving students (such as 
more difficult tasks) are evaluated more positively by high-achieving students. However, given the more 
critical views on differentiation that have also been described in the literature (e.g., Hart, 1992), as well as 
the innovative character of this study, it remains to be seen whether these interaction effects are indeed 
present and whether the effects are in the hypothesised direction.  

The second aim of this study was to investigate students’ perceptions of within-class achievement grouping 
in primary school, with attention for potential differences between students placed in low, average and high 
achievement groups. We were not only interested in quantitative evaluations but also in the reasons behind 
students’ evaluations. This led to the following research questions: (2a) How do students placed in within-
class achievement groups evaluate their own achievement group and achievement grouping in general and 
do these evaluations differ between students placed in low, average and high achievement groups? (2b) 

Which reasons do students provide for their evaluations? Based on the indications for potentially different 
experiences of students placed in low, average and high achievement groups in the literature reviewed above, 
we expected that students’ evaluations would differ between achievement groups. However, given the scarce 
and inconsistent previous findings on student perceptions of within-class achievement grouping, we did not 
make specific predictions regarding the direction of those effects. Since we expected that students’ reasons 
behind the quantitative evaluations might include socioemotional as well as didactical considerations (since 
grouping is typically used to differentiate tasks or instruction), we asked questions that probed both of these 

aspects. 

2. Method 

2.1 Participants and procedure 

Data were collected in the fall of 2018 in the context of the research project ‘Differentiation and motivation 
in primary mathematics education’, which was approved by the local ethics committee (project number 
ECPW-2018/210). Fifty classes from 18 primary schools in the Netherlands participated. After obtaining 
active informed consent from teachers and students, data were collected by students in the final year of 
academic teacher training, mostly at the school where they also did a teaching internship. The schools were 
diverse in terms of school size, location, and pedagogical-didactical school characteristics (e.g., public 
schools, schools with a religious background, Montessori, etc.). We recruited one class of Grades 1, 3 and 5 

(in which students are typically 6-7, 8-9, and 10-11 years old) in each school to have a spread in grade levels 
while retaining a substantial number of classes per grade. In multigrade classes (nine classes, 18%), only 
students from the grades selected for our study participated. If a class had multiple teachers (common since 
67% of teachers worked part-time), the teacher who most often taught that class participated. The average 
class size was 23 students (range 13 – 34, including students who did not participate in the research). 
Teachers had an average of fifteen years of teaching experience (range 0 – 42 years). Most teachers (n = 40, 
80%) were female, reflecting the general Dutch population of primary school teachers.  

 
In the context of the overarching research project, the participating teachers were interviewed and completed 
a questionnaire about their differentiation and achievement grouping practices. This yielded the following 
background information which we provide to assist in interpreting the findings of the current study. Thirty-
two teachers (64%) reported that the use of achievement groups was fully integrated in their mathematics 



 

 
 
 

 

 

63 | F L R  
 

teaching routine. These teachers would typically start a lesson with a whole-class instruction, followed by 
independent practice at three difficulty levels as provided by the curricular method. Simultaneously, 
extended instruction would be provided to a subgroup of low-achieving students. Another fourteen teachers 
(28%) reported to use achievement groups partly. These teachers would for example provide extended 
instruction to a subgroup of students who needed it, but would either provide little differentiation in the tasks 
or differentiate tasks in a different way, for example using software. Four teachers (8%) did not or hardly 
work with achievement groups. The use of achievement groups was within-class, with one exception (in one 

school, mathematics was taught in separate classes for low-achieving and average-achieving students). Of 
the teachers using achievement groups (partly or fully), fifteen teachers (30%) indicated to create or update 
grouping arrangements approximately every two to six weeks based on students’ scores on the end-of-
chapter tests from the mathematics textbook. Another eleven teachers (22%) reported to make new grouping 
arrangements twice per year based on the results of a standardised mathematics achievement test. Eight 
teachers (16%) indicated to work with flexible groups, created per lesson or per week based on the teachers’ 
observations, educational software or students’ own view on whether they needed additional instruction. The 

remaining teachers created new groups 3 to 4 times per year (6 teachers, 12%), did not change the groups (1 
teacher, 2%), created grouping arrangements in a different way (3 teachers, 6%) or had missing responses (2 
teachers, 4%). Across the various methods of grouping, some teachers indicated that the grouping 
arrangements could be adapted per lesson based on students’ needs, and that other sources of information 
such as students’ daily work were also used. 
 

Table 1 

Overview of student characteristics in the full sample 

Characteristic N  

Grade level  
Grade 1 45 
Grade 3 199 
Grade 5 184 
Gender  
Boy 214 
Girl 212 
Missing 2 

Achievement level on standardised test 
a
  

I (highest) 97 
II 57 
III 60 
IV 55 
V (lowest) 41 
Missing: test scores not available 118 

Within-class achievement group 
b
  

High 108 
Average 93 
Low 54 
Not placed in single within-class 
achievement group during past 3 weeks 

173 

a See section 2.2.1. b See section 2.2.2. Students not placed in a single within-class achievement group include students who switched 

between achievement groups during the past three weeks, students placed in between-class achievement groups, and students from 

classes without achievement grouping. 
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For the current study, the following data were collected: a student questionnaire, student achievement group 
placement and student achievement on a standardised mathematics achievement test. The grouping and 
achievement data were collected from the teacher. The student questionnaire was administered during school 
hours (maximum duration: 45 minutes). In Grades 3 and 5, this questionnaire was administered to all 
students for whom informed consent had been obtained (n = 383). After an explanation and practice of the 
answering format, students completed the questionnaire independently under supervision of the research 
assistant. In Grade 1, the same questionnaire was administered individually due to the students’ young age 

(typically six years). The research assistant read the questions out loud, after which the student could point to 
the answer (when applicable, see section 2.2.3) or say his or her answer, which was written down by the 
research assistant. Since this individual administration was too resource-intensive to include all students of 
Grade 1, we randomly selected one low-achieving, one average-achieving and one high-achieving student 
from the students with informed consent in each class (n = 45). Thus, the total sample consisted of 428 
students with a mean age of 8 years (range 5 – 12 years). An overview of student characteristics is provided 
in Table 1. 

2.2 Measures  

2.2.1 Mathematics achievement test 
Mathematics achievement was measured with the nationally administered Cito mathematics achievement 
tests, of which the validity and reliability have been demonstrated (Janssen, Verhelst, et al., 2005; Koerhuis 

& Keuning, 2011). Various grade level versions of the test are available, including a version for 
Kindergarteners (Janssen, Scheltens, et al., 2005; Koerhuis, 2010). Each grade level version covers multiple 
mathematics domains, appropriate for the grade level of the students (Janssen, Verhelst, et al., 2005; 
Koerhuis & Keuning, 2011). If available (administration of the test is not mandatory), the most recent test 
scores obtained at the end of the previous schoolyear were collected from the teacher. To ensure the 
comparability of scores across various grade-level versions of the test, we used the achievement level scores 
which reflect students’ achievement level relative to a nationally representative sample: I = 80 th – 100th 
percentile, II = 60th – 80th percentile, III = 40th – 60th percentile, IV = 20th – 40th percentile, V = 0 – 20th 

percentile. In the analyses, these scores were recoded (and centered on the middle group) such that the 
highest value represents the highest achievement level (V = -2, IV = -1, III = 0, II = 1, I = 2).  

2.2.2 Achievement group placement 
If teachers used within-class achievement grouping, teachers were asked to indicate for each participating 
student in which group(s) the student had been placed during the past three weeks. The answering options 
were low, average, high and other (e.g., when students had switched between groups). We asked for a period 
of three weeks because this was long enough to experience relatively stable placement in an achievement 
group, but not so long that most of the students in the sample would have changed groups within that period. 
Since comparisons between students placed in low, average and high achievement groups might be 

confounded when students had switched between groups, only students placed in a single within-class 
achievement group during the past three weeks were included in the analyses about achievement grouping. 
While students’ achievement group placement was generally related to their achievement on the mathematics 
achievement test, this correspondence was not perfect (see Appendix 1 in the supplementary materials). 

2.2.3 Student questionnaire about differentiated activities and achievement grouping 
The student questionnaire was developed for this study by the first and second author, based on a model for 
differentiation in mathematics that is frequently implemented in the Netherlands (Prast et al., 2015). Prior to 
large-scale administration, a small-scale pilot was conducted by administering it one-on-one to two students 
of Grades 1, 3 and 5 to check whether students understood the questions and the answering format. The first 

part of the questionnaire asked students about nine mathematics activities (based on Prast et al., 2015) 
representing three categories of activities: general activities (whole-class instruction, working on tasks 
independently, and working on tasks together), differentiated activities intended for low-achieving students 
(working on less difficult tasks, extended instruction in a subgroup, and individual extended instruction) and 
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differentiated activities intended for high-achieving students (working on enrichment tasks, subgroup 
instruction about enrichment tasks, and individual instruction about enrichment tasks). Based on the teacher 
interview, the names of the activities as used in the students’ own class were used (e.g., if enrichment tasks 
were called “mathematics tigers”, that term would be used rather than “more difficult tasks”). For each of the 
nine activities, students were asked how often they were engaged in this activity, how much they liked this 
activity, and how much they learned from it (for a total of 27 questions). The answering format was a five-
point scale represented by dots as shown in Figure 1 (adapted from Park et al., 2016). Students had to 

indicate the dot that corresponded to their answer: the smallest dot corresponded to the smallest magnitude 
(e.g., never receiving whole-class instruction) and the largest dot corresponded to the largest magnitude (e.g., 
receiving whole-class instruction every lesson).  
 

Do you ever get whole-class instruction? 

 
Never                Always 

Figure 1. Sample item with answering format adapted from Park et al. (2016). 

The second part of the questionnaire (consisting of 4 closed-ended and 5 open-ended questions) was only 
administered to students whose teachers used achievement groups. Students were asked how much they liked 

to be in their achievement group (answered on the dot-Likert scale described above), what they liked (open-
ended) and did not like (open-ended) about being in that achievement group, how much they learned from 
being in that achievement group (dot-Likert scale), why they learned much or little in that achievement 
group (open-ended), whether and why they would rather be in a different achievement group (yes or no 
followed by an open-ended explanation), and whether and why they would prefer a system without 
achievement groups (yes or no followed by an open-ended explanation). 
 

Note that there is no strict separation between the differentiated activities (part 1) and achievement grouping 
(part 2): in many classes, within-class achievement grouping was used to organise the differentiated 
activities. However, the first part focused on differentiated activities, regardless of whether achievement 
groups were used in that class, while the second part focused on students’ perceptions of achievement 
grouping (only if relatively fixed achievement groups were used in their class).  

2.2.4 Analyses 
Data were analysed in two parts, corresponding to the questionnaire and our research questions. Part 1 
focused on students’ ratings of the various activities, relative to their achievement level as measured with the 
Cito mathematics achievement test. Thus, students from classes without relatively fixed achievement groups 

were also included in these analyses, given that differentiated activities could also be organised in different 
ways, whereas students for whom Cito test scores were not available were excluded from these analyses. Part 
2 focused on students’ perceptions regarding achievement grouping and therefore included only students 
who had been placed in a single within-class achievement group. Data were analysed in R with multilevel 
models to take into account the nesting of students within classes and schools. To enhance readability, we 
focus on the most important steps here while additional statistical details are provided in the supplementary 
materials (see Appendix 2).  

 
To answer the first research question (Do different students evaluate various mathematics activities 
differently, depending on an interaction between the type of activity and the achievement level of the 
student?), we analysed whether there was a significant interaction effect between the type of activity (e.g. 
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whole-class instruction, independent work, etc.) and students’ achievement level in predicting students’ self-
reported frequency of being engaged with the activities, students’ liking of the activities and students’ 
perceived learning from the activities. For each of these three outcome variables separately, we estimated 
four-level regression models with activity ratings (e.g., liking of whole-class instruction, independent work, 
etc.) nested in students (i.e., repeated measures), who were nested in classes nested within schools. To 
evaluate the significance of the interaction effect, we compared the fit of a full model including main effects 
of activity and achievement as well as an interaction between these variables to the fit of a reduced model 

without the interaction effect using a Likelihood Ration Test (LRT). A significant LRT indicates that the full 
model fits the data significantly better. Significant interaction effects were followed up with post-hoc tests 
evaluating the effect of achievement on the ratings of each activity. Finally, potential interactions with grade 
level were explored (see section 3.2.1). As described in the introduction, we expected that the interaction 
effects would be significant. 
 
To answer the second research question, we performed two types of analyses: quantitative analyses to 

answer question 2a (How do students placed in within-class achievement groups evaluate their own 
achievement group and achievement grouping in general and do these evaluations differ between students 
placed in low, average and high achievement groups?), and qualitative analyses to answer question 2b 
(Which reasons do students provide for their evaluations?). The closed-ended questions were analysed using 
multilevel models, herewith taking the clustering of students within classes and schools into account. 
Achievement group was specified as a predictor of the outcome variable of interest: liking of achievement 
group, learning from achievement group, wanting to be in a different achievement group or preferring to 
work without achievement groups. As the latter two outcomes are dichotomous, a multilevel version of 

logistic regression was used. Likelihood ratio tests were used to determine whether this model fitted the data 
significantly better than a model without achievement group as a predictor. As described in the introduction, 
we hypothesised that there would be differences between students placed in low, average and high 
achievement groups, but did not have specific hypotheses regarding the direction of effects. 

The analyses of the open-ended questions were exploratory and intended to give more meaning to the 
quantitative results. An inductive approach, in which students’ answers rather than theoretical expectations 
formed the starting point, was taken (Linneberg & Korsgaard, 2019). Based on an initial review of students’ 
answers, the first author developed various lower-order codes (about 10 – 20 codes per question) which 
specified (aspects of) answers that were given by multiple students. Since several codes were related to 

similar themes, these lower-order codes were then classified as belonging to one of the following higher-
order themes, which were largely similar across questions: (1) answers about independent work and its 
difficulty level (2) answers about (social interactions within) the achievement group (3) answers related to 
instruction and the teacher (4) answers about learning and understanding and (5) general and other answers 
(mostly unspecific, e.g. “I just like it”). The coding scheme which was thus developed by the first author was 
discussed with the second author and revised accordingly. A random sample of 50 cases (21% of the 238 
cases with achievement grouping data) was coded by both authors to determine interrater agreement. 

Cohen’s kappa for the lower-order codes ranged between .70 and .86 for the various questions, and 
percentage agreement between 74.0% and 87.0%, indicating fair to good interrater agreement. The most 
frequent reason for non-agreement was that one of the authors had coded a statement with an unspecific code 
(i.e., general or other), whereas the other author had coded it with a specific code. After reviewing the cases 
of non-agreement, the second author understood the choices the first author had made and mostly agreed 
with them. The full sample was coded by the first author.  

3. Results 

3.1 Part 1: students’ perceptions of differentiated activities 

The analyses for part 1 included 310 students who provided data on both the questionnaire and the 
achievement test (for some analyses, n is slightly smaller due to missing data on single items in the 
questionnaire). Students’ achievement test scores were distributed as follows: I (highest achievement) = 97 
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students, II = 57 students, III = 60 students, IV = 55 students, V = 41 students. In accordance with our 
sampling procedure, most students were in Grade 3 (n = 139) and 5 (n = 150). Only n = 21 students of Grade 
1 were included in these analyses, since achievement data of the previous year (when they were still in 
Kindergarten) were not available for many students (see also section 3.1.1). Descriptive statistics and results 
from the model building stage can be found in the supplementary materials (Appendix 2).  
 
In line with our hypothesis, there were significant interaction effects of activity by achievement for all 

outcome variables. That is, the full models including the interaction term had a significantly better fit than 
reduced models without this interaction term and this was the case for students’ ratings of the frequency (χ2 
(8) = 182.36, p <.001), liking (χ2 (8) = 161.75, p <.001), and amount of learning from these activities (χ2 (8) 
= 95.74, p <.001). These interaction effects are visualised in Figure 2, which displays the estimated means 
based on the full models for students’ self-reported frequency (left column), liking (middle column), and 
learning (right column) of activities, split by achievement level (for visual clarity, the achievement levels II 
and IV are not displayed, but these follow the same linear regression). The figure shows that some activities 

were rated more highly by low-achieving students compared to high-achieving students, whereas this pattern 
was reversed for other activities. For example, easier tasks (printed in red) were rated more highly by low-
achieving students (red dots), whereas enrichment tasks (printed in blue) were rated more highly by high-
achieving students (blue squares). In the following paragraphs, these interaction effects are interpreted 
further based on post-hoc tests evaluating the significance of the effect of students’ achievement level on 
students’ ratings for each activity.  
 
First, we consider students’ reported frequency of being engaged in the activities. The general activities of 

whole-class instruction and working together were reported equally frequently by students of all 
achievement levels. However, high-achieving students reported to work independently more often (although 
this difference seems small in the figure, it was significant). As hypothesised, the activities intended for low-
achieving students (less difficult tasks, extended instruction in a subgroup, and individual extended 
instruction) were reported more frequently by low-achieving students. Regarding the activities for high-
achieving students, high-achieving students reported to work on enrichment tasks more frequently, as 
hypothesised. However, high-achieving students did not report to receive more instruction about enrichment 

tasks, either in a subgroup or individually: these activities were generally reported infrequently, regardless of 
the achievement level of the students.  
 
Second, we consider students’ liking of the activities. Regarding the general activities, whole-class 
instruction was liked somewhat more by low-achieving students, independent work was liked somewhat 
more by high-achieving students, whereas working together was appreciated equally by students of all 
achievement levels. As expected, the activities intended for low-achieving students (less difficult tasks, 

extended instruction in a subgroup, and individual extended instruction) were liked more by low-achieving 
students. Regarding the activities for high-achieving students, enrichment tasks were liked more by high-
achieving students, in line with our hypothesis. However, students’ liking of instruction about enrichment 
tasks (in a subgroup or individually) did not depend on students’ achievement level. This should be viewed 
in light of the relatively low reported frequency of instruction about enrichment tasks. 
 
Third, we consider students’ reported amount of learning from the activities. Students’ reported learning 
from the general activities (whole-class instruction, independent work and working together) was not 

dependent upon their achievement level. As expected, low-achieving students reported to learn more from 
the activities intended for low-achieving students (less difficult tasks, extended instruction in a subgroup, and 
individual extended instruction) compared to high achieving students. Note, however, that even the lowest-
achieving students rated working on easier tasks lower than the general activity of working independently (as 
can be seen in Figure 2). Similar to the results regarding frequency and liking, high-achieving students did 
report to learn more from enrichment tasks, but did not report to learn more from instruction about 
enrichment tasks compared to students of other achievement levels. 
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Figure 2. Estimated means of student-reported frequency, liking and learning from activities split by achievement level 

based on the final multilevel models. General activities are printed in black, activities intended for low-achieving 

students are printed in red, and activities intended for high-achieving students are printed in blue. Error bars represent 

95% confidence intervals.  

3.1.1 Differences between grade levels in students’ perceptions of differentiated activities 

We explored whether the above results varied between grade levels, by adding grade level as a variable to 
the analyses and examining whether there were three-way interactions of activity by achievement level by 
grade level. Again, the significance of the interactions was determined using Likelihood ratio tests 

comparing the model with three-way interaction to the model without three-way interaction. The three-way 
interaction was significant for students’ reported frequency of activities (χ2 (16) = 65.20, p <.001) and 
learning from activities (χ2 (16) = 39.55, p = 0.001), but not significant for liking of activities (χ2 (16) = 
25.473, p = 0.062). Follow-up analyses split by grade level indicated that the activity by achievement level 
interaction was not significant in any of the Grade 1 analyses. However, this result should be interpreted with 
caution given the small sample size in Grade 1.1 Within Grades 3 and 5, all activity by achievement level 
interactions were significant.  

                                                           
1 We repeated the analyses with teachers’ estimation of students’ achievement level rather than the standardised 

achievement test as an independent variable, thereby increasing the sample size to n = 40. This yielded similar results, 

namely no significant activity by achievement level interaction effects in Grade 1.  
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Figure 3. Estimated means of student-reported frequency, liking and learning from activities split by achievement level 

and grade level based on the final multilevel models. General activities are printed in black, activities intended for low-

achieving students are printed in red, and activities intended for high-achieving students are printed in blue. Error bars 

represent 95% confidence intervals. 

These similarities and differences between grade levels are illustrated in Figure 3. In the left column 
representing Grade 1, students’ ratings of the frequency (upper row), liking (middle row), and learning 
(lower row) of activities have broad confidence intervals which mostly overlap between students of diverse 
achievement levels. This illustrates that there were no significant differences between students of diverse 

achievement levels, although the pattern of ratings for liking does suggest systematic differences in the 
expected direction. In Grades 3 (middle column) and 5 (right column), the pattern of effects was similar to 
the overall analyses, and the differences between low-achieving and high-achieving students tended to 
become more pronounced between Grades 3 and 5. For example, regarding enrichment tasks, it can be seen 
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that the pattern of higher ratings by higher-achieving students was already present in Grade 3 (for frequency, 
liking and learning of the activities), but these differences became more pronounced in Grade 5, as indicated 
by the larger distance between the scores of low-achieving students and high-achieving students. For easier 
tasks and extended instruction in a subgroup, the differences between low-achieving students and high-
achieving students also seemed to increase (partially) between Grade 3 and Grade 5. However, for individual 
extended instruction, the difference between achievement levels did not seem to increase between Grade 3 
and Grade 5, nor for the remaining activities (general activities and instruction about enrichment tasks), for 

which no (big) differences between achievement levels were present in the total sample. Summing up, 
students’ ratings of activities tended to become more strongly related to students’ achievement level in 
higher grades.  

3.2 Part 2: students’ perceptions of achievement grouping  

The analyses of Part 2 included 240 students who had been placed in the same within-class achievement 
group during the past three weeks (low: n = 52, average: n = 87, high: n = 101). For an overview of all codes 
that resulted from the qualitative analyses and their frequency, see Appendix 3 in the supplementary 
materials. 

3.2.1 Students’ liking of their achievement group 
First, we asked students how much they liked to be in their achievement group. The Likelihood ratio test 
indicated that the model with achievement group as a predictor of liking did not fit the data significantly 
better than the reduced model without achievement group as a predictor (χ2 (2) = 5.21, p =.074). The raw 
means indicated that students placed in low (M = 3.94, SD = 1.24), average (M = 4.16, SD = 1.26) and high 

achievement groups (M = 4.35, SD = 0.98) generally liked to be in their achievement group. While the raw 
means increased with achievement level, the Likelihood ratio test indicated that these differences were not 
significant. 
 
Most responses to the open-ended question what students liked about their achievement group were related 
to the higher-order theme of independent work and its difficulty level (see Table A8). While comments about 
this theme were made frequently by students from all achievement groups, the content of the answers 

differed between achievement groups. Many students from high achievement groups mentioned that they 
liked challenges and difficult tasks (“Because if I have this work, it’s a challenge”). In contrast, students 
from low achievement groups tended to appreciate that tasks were not too difficult, and some also mentioned 
that they liked to have fewer tasks, enabling them to finish their work. Students from average achievement 
groups mentioned that the difficulty level was appropriate (not too difficult and not too easy) and sometimes 
explicitly mentioned that “it matches my level”. A second frequently mentioned higher-order theme 
comprised comments related to the achievement group itself, including its members and the social 
interactions between them. Across achievement groups, students made positive comments about the 

members of the group (“The children in this group are kind”) and about being able to help each other 
(“Because if you don’t know something the other children can help you”). A few students from average and 
high achievement groups made explicit comments about liking to be in a higher group: “Then I think 
sometimes that I am a bit smarter together with the other children and that gives me confidence”. The 
remaining answers were related to the higher-order themes of learning and understanding (e.g., “Then you 
learn more of it”), to instruction and the teacher (e.g., “That you get more help”), or belonged to the category 
of general and other answers (e.g., “I just like it"). 

 
Upon the question what students did not like about their achievement group, fewer than half of the students 
mentioned a specific aspect that they did not like (see Table A9). In fact, many students replied that they 
liked everything, although this was mentioned somewhat less frequently by students from low achievement 
groups. Most of the specific answers were related to the higher-order themes of independent work and its 
difficulty and the achievement group. Negative aspects mentioned by students placed in low achievement 
groups included too easy tasks, boredom and wanting to be in a higher group. Negative aspects mentioned by 
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students placed in high achievement groups included needing to work hard or fast, distraction (by other 
students but also by the teacher explaining to another group), difficult work, and stress. For students placed 
in average achievement groups, some of the answers resembled those of students in low achievement groups 
(e.g., too easy, wanting to be in a higher group) whereas others were similar to those of students in high 
achievement groups (e.g., too difficult, needing to work too hard). Relatively few students made negative 
comments related to the higher-order themes of learning and understanding (e.g., “I don’t learn so much and 
I want to get better”) and instruction and the teacher (e.g., “You get additional explanation when you 

understand it already”). 

3.2.2 Students’ learning in their achievement group 

Second, we asked students how much they learned in their achievement group. The Likelihood ratio test 
indicated a significant effect of achievement group (χ2 (2) = 7.17, p =.028), indicating that students’ 
perceived amount of learning differed between achievement groups. Students from high achievement groups 
(M = 4.40, SD = 0.96) perceived to learn more than students from average (M = 4.21, SD = 1.03) and low (M 
= 3.98, SD = 1.13) achievement groups. Note, however, that all these means are relatively high on a five-
point scale. 
 

Students’ responses to the question why they learned much or little in that achievement group were 
frequently related to the higher-order theme of independent work and its difficulty (see Table A10). This 
theme was most prominent for students from high achievement groups, who mentioned frequently that they 
learned much because of the higher difficulty level of the tasks: “You learn much because you also get more 
difficult sums”. When students from low and average achievement groups referred to this theme, their 
answers were more mixed: some mentioned an appropriate difficulty level as a reason for learning much, 
whereas others indicated that they did not learn so much because of an inappropriate difficulty level (too 

easy or too difficult). The question why students learned much or little also provoked relatively many 
comments related to the higher-order theme of learning and understanding. Students from average and high 
achievement groups tended to explain why they learned or understood more (“You learn new goals every 
time”), whereas students placed in low achievement groups referred to learning and understanding both 
positively (“I learn much because I understand it better now”), and negatively (“Because I don’t understand 
it at all”). The higher-order theme of instruction and the teacher was mentioned by students across 
achievement groups, mostly in a positive way (“Because the teacher gives you more explanations and does 
more sums with you”). Some students also provided answers related to the higher-order theme of the 

achievement group, which were similar to the answers described as reasons for liking or not liking the 
achievement group. Again, a substantial proportion (about one-third) of the comments was classified as 
general or other (“I learn much because I learn much from it”). 

3.2.3 Students’ preference for an achievement group 
Third, we asked students whether they would prefer to be in a different achievement group. The Likelihood 
ratio test indicated a significant main effect of achievement group (χ2 (2) = 24.68, p <.001). As can be seen in 
Table 2, about half of the students currently placed in a low achievement group would prefer to be in a 
different achievement group, compared to only 11% of students currently placed in a high achievement 
group. For students from low achievement groups, reasons for wanting to stay in the same achievement 

group included appropriate difficulty in the current group), and positive comments about the group members 
and interaction in the current group (see Table A11). In contrast, other students placed in low achievement 
groups wanted to move to another group because they wanted more difficult tasks, enrichment tasks, or more 
challenge, because they thought they would learn more or get better at mathematics in another group, 
because of the members of the desired group or for the sake of being in a higher group. For students placed 
in high achievement groups, reasons for wanting to stay in the same group were mainly related to 
appreciating the current difficulty level of the tasks and specifically enrichment tasks (“Enrichment tasks are 
fun, so I want to keep those”), although a few students wanted to move to a different group because they 

thought that the current material was too difficult. For students from average achievement groups, comments 
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related to the higher-order theme of tasks and their difficulty level were among the most frequent reasons 
(besides general comments) to want to stay in the same group, but also to switch achievement groups. 

Table 2  

Students’ preference for being in another achievement group 

Current achievement 

group 

Preference for other 

group 

Wish to stay in 

current group 

Low (n = 52) 25 (48.1%) 27 (51.9%) 
Average (n = 84) 30 (35.7%) 54 (64.3%) 
High (n = 97) 11 (11.3%) 86 (88.7%) 

Total (N = 233) 66 (28.3%) 167 (71.7%) 

 

3.2.4 Students’ preference for working with or without achievement groups 
Finally, we asked students whether they would prefer to work without achievement groups. The Likelihood 
ratio test indicated no significant main effect of achievement group (χ2 (2) = 1.25, p = 0.535). Across 
achievement groups, about 75% of students wanted to retain the achievement groups (see Table 3).  The 
most frequent reasons for wanting to retain achievement groups included general positive comments about 
the current grouping system, as well as between-student differences or appropriate difficulty in the current 
system (see Table A12). Some students explicitly described differences between students as an argument for 

differentiation: “Well, if some students find it difficult and others find it hard and everybody does the same, I 
just don’t think it’s handy”. Reasons for preferring to work without groups included the opportunity to learn 
more in a system without achievement groups and general negative comments about achievement groups. A 
few students explicitly mentioned equality, stating that they would like everybody to get the same tasks or to 
be equal. While all of these reasons for and against achievement grouping were mentioned by students of all 
achievement groups, the general tendency was that students from high achievement groups relatively 
frequently mentioned an appropriate difficulty level and the opportunity to learn more as reasons for 

retaining the grouping system. 

Table 3 

Students’ preference for working with or without achievement groups 

Achievement group Without achievement 

groups 

With achievement 

groups 

Low (n = 51) 15 (29.4%) 36 (70.6%) 
Average (n = 84) 18 (21.4%) 66 (87.6%) 
High (n = 99) 22 (22.2%) 77 (77.8%) 
Total (N = 234) 55 (23.5%) 179 (76.5%) 

 

3.2.5 Differences between grade levels in students’ perceptions of achievement grouping 
To explore potential differences between grade levels in students’ answers to the closed-ended questions, 
interactions with grade level were added to the analyses. None of these interactions were significant, 
indicating that the results were similar across grade levels. An extensive analysis of between-grade level 
differences in the open-ended answers is beyond the scope of this paper. We did explore the relative 
frequency of the answering categories across grade levels and found that students in higher grades tended to 
give relatively more specific answers (i.e., fewer general and other answers) than students in lower grades. In 
addition, relatively more of the answers of students in higher grades tended to be related to tasks and 

difficulty. In students’ explanations of why they would prefer to work with or without groups, most of the 
answers referring to either equality as an argument for no grouping or between-student differences as an 
argument for grouping were made by students from the highest grade. 
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4. Discussion 

While potential didactical and socioemotional advantages and disadvantages of differentiation and 
achievement grouping have been discussed in the literature, few studies have asked the opinion of students 
themselves. The current study extends the literature by exploring students’ perspective on differentiated 
activities and within-class achievement grouping, with attention for potential differences between students of 
diverse achievement levels. 

4.1 Students’ perceptions of differentiated activities 

Our first research question was whether different students evaluate various types of mathematics activities 
differently, depending on their achievement level. As hypothesised, there were significant interactions 
between the type of activity and students’ achievement level for all three outcome variables: perceived 
frequency, liking and learning of the activities. In line with guidelines for differentiation and with previous 
studies in which teachers reported their use of differentiation strategies (Prast et al., 2015; Roy et al., 2013; 

Van Geel et al., 2018), low-achieving students perceived to receive extended instruction and less difficult 
tasks more frequently whereas high-achieving students worked at more difficult tasks more frequently. The 
infrequent occurrence of specific instruction for high-achieving students is not recommended, but also 
corresponds with previous findings (Inspectorate of Education, 2019; Prast & Hickendorff, in press). 
Regarding students’ liking and learning of the various activities, we found that activities intended for low-
achieving students such as less difficult tasks and extended instruction were rated more highly by low-
achieving students, whereas more difficult tasks were rated more highly by high-achieving students. These 

are examples of perceived aptitude-treatment interactions (Cronbach & Snow, 1977; Kalyuga, 2007). 
However, the following observations should be kept in mind. First, scores for general activities such as 
whole-class instruction were also high across achievement groups. Second, students’ liking and learning 
from activities seemed to be related to students’ reported frequency of engaging in these activities. This 
might imply that students simply like, and perceive to learn from, activities to which they are used. 
Nevertheless, if students’ experiences with activities would have been strongly negative, it seems unlikely 
that a higher frequency of an unpleasant activity would increase students’ liking of that activity. Third, 
students generally reported to learn less from less difficult tasks, although this was less pronounced for low-

achieving students than for high-achieving students. This is related to the issue of convergent versus 
divergent differentiation (Blok, 2004). In the higher grades of primary school, the tasks in the lowest tier of 
many mathematics textbooks lead towards lower end-of-school learning goals than the tasks in the highest 
tier (Expertgroep doorlopende leerlijnen, 2008). Thus, it may be true that students in the higher grades learn 
less from less difficult tasks in the sense of covering less content (regardless of the degree of understanding 
of that content). Finally, while these results are largely in line with our hypotheses based on the didactical 
perspective, students’ ratings of liking and learning from activities may also have been influenced by 

socioemotional factors. These are discussed in the following section.  

4.2 Students’ perceptions of achievement grouping 

Our second research question was how students of diverse achievement levels evaluate their own 
achievement group and achievement grouping in general. Our results provide partial support for the 
hypothesis that students’ perceptions of achievement grouping would differ between students placed in low, 

average and high achievement groups. Generally, the average scores for liking and learning from one’s own 
achievement group were quite high. Students’ liking of their own achievement group did not differ 
significantly across groups, but students’ perceived degree of learning did vary between achievement groups, 
with lower scores for students placed in low achievement groups. Overall, about 70% of the students were 
satisfied with their achievement group placement, which is more than has been reported in previous studies 
about between-class grouping (Boaler et al., 2000; Hallam et al., 2004). However, this question revealed the 
most pronounced differences between achievement groups: around 50% of students placed in low 

achievement groups would prefer to be in a different group, compared to only 10% of students placed in high 
achievement groups. Nevertheless, around 75% of students across achievement groups wanted to retain the 
grouping system (although this could also reflect a general desire for things to stay as they are; Hallam et al. 
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(2004) also found that most students did not want to change anything about the grouping practices in their 
school). Taken together, these results suggest quite positive attitudes towards grouping in general, but 
somewhat less positive experiences with placement in a low achievement group compared to a high 
achievement group.  
 
In addition to these quantitative ratings, we investigated which reasons students provided for their 
evaluations. As expected, students’ answers to the open-ended questions included socioemotional as well as 

didactical considerations, although didactical considerations seemed to be more prominent. Students clearly 
evaluated the use of achievement grouping in relation to the use of differentiated activities. In line with the 
didactical perspective on differentiation, many students mentioned didactical advantages including the 
appropriate amount and difficulty level of independent work (mentioned by students of all achievement 
groups), challenge (mainly mentioned by students placed in high achievement groups) and the possibility to 
get additional instruction and to understand the material better (mainly mentioned by students placed in low 
and average achievement groups). However, some students also mentioned didactical disadvantages. Some 

students from low achievement groups perceived the work as too easy, did not appreciate additional 
instruction, wanted more challenge or thought that they would learn more in a higher group. In contrast, 
some students from high achievement groups felt that the material was too difficult or that they needed to 
work too fast, which was sometimes stressful. Some students from average achievement groups made similar 
comments in both directions (too difficult or too easy). Ideally, differentiation should ensure that the tasks 
and instruction are appropriately challenging for the students in each achievement group (Prast et al., 2015). 
Students’ answers indicate that, while many students perceived the difficulty level as appropriate, other 
students did not. Moreover, challenge seemed to be viewed by many students as something belonging 

exclusively to the high achievement group. Enrichment tasks were highly valued by students from high 
achievement groups, but some students from low and average achieving groups also expressed the desire to 
work on enrichment tasks. Compared to previous studies on between-class achievement grouping (Boaler et 
al., 2000; Hallam et al., 2004), the students in our sample generally seemed to be more positive about the 
didactical advantages of achievement grouping, but some of the perceived disadvantages resembled those 
mentioned in previous studies (e.g., a lack of challenge in low achievement groups, needing to work too fast 
in high achievement groups). 

 
As expected, students’ answers also included socioemotional considerations, but these were not always 
related to the socioemotional perspective on achievement grouping as described in the introduction (i.e., 
based on social comparisons of achievement level). Many students made comments about their achievement 
group that did not seem to be related directly to the achievement level of that group, such as (dis-)liking the 
members of the group or having positive or negative interactions within the group. This importance of peer 
interactions in general in students’ perceptions of schooling echoes previous findings by Hargreaves et al. 

(2021). Partly in line with previous studies (Eder, 1983; Marks, 2013; McGillicuddy & Devine, 2020), we 
found some indications for social comparisons based on achievement group placement. A few students 
mentioned that they liked to know their own level, or the level of the other students. Students occasionally 
mentioned the fact that their group was low (also: “bad”) or high (also: “the best” or “smart”) as a negative 
or positive aspect of being in that group. While such comments were relatively infrequent, they support the 
idea that within-class achievement groups may strengthen social comparison processes by making students 
more aware of whose achievement is low, average or high compared to the class average (i.e., labelling 
effects; Campbell, 2021). Based on students’ spontaneous answers to our open-ended questions, explicit 

teasing or stigmatisation based on achievement group placement did not seem to play a major role in the 
current sample. Of course, these findings do not exclude the possibility of implicit stigmatisation or social 
status associated with achievement group placement (see Marks, 2013; McGillicuddy & Devine, 2020; Van 
den Bergh, 2018). Taken together, students’ answers provide some support for potential socioemotional side-
effects of within-class achievement grouping, including social comparisons of achievement level, but do not 
indicate pervasive negative social effects of placement in a low achievement group or of achievement 
grouping in general. This might be partly explained by differences between countries in the way in which 
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achievement grouping is implemented. Since the achievement groups in this study were typically used only 
part of the time (besides whole-class activities) and were relatively flexible, it could be that this reduced the 
potential negative socioemotional effects of achievement grouping (Education Endowment Foundation, 
2018). If grouping arrangements are sufficiently flexible to respond to students’ current achievement level 
and corresponding educational needs, as recommended (Prast et al., 2015), students might evaluate them 
more positively than when students perceive to be stuck in a (low) achievement group. Note, however, that 
the degree of flexibility of the grouping arrangements differed substantially between teachers in the current 

sample (see section 2.1).  

4.3 Differences between grade levels 

We also explored whether students’ views on differentiation and achievement grouping differed between 
grade levels. We emphasise that our findings in Grade 1 should be viewed as exploratory, given the small 
sample size. By and large, there seemed to be a trend towards more pronounced opinions in the higher 

grades. Students’ reported liking and learning from activities were more strongly related to student 
achievement level in higher grades. The quantitative ratings of achievement grouping were similar across 
grades, but students in higher grades gave relatively more specific answers to the open-ended questions. This 
may have several reasons. First, due to maturation, older students may have been better able to express their 
opinions. This is likely to have affected the open-ended questions more strongly than the closed-ended 
questions. Second, older students may have developed more pronounced opinions about differentiation due 
to more experience with differentiation. Third, through socialisation, older students may have endorsed the 

values of an educational system which assumes that lessons should be adapted to between-student 
differences in achievement level (Raveaud, 2005). In future research, it would be interesting to follow a 
group of students longitudinally from Grade 1 onwards to examine how students’ views on differentiation 
and achievement grouping develop over time. 

4.4 Limitations, conclusions and implications 

Students’ perceptions of differentiation and achievement grouping were central to this study. We do not 
claim that students always know what is best for them in terms of learning outcomes (see Kirschner & Van 
Merriënboer, 2013). Nevertheless, we feel that it is important to consider what students themselves think 
about the degree to which differentiation is meeting their educational needs, even if it would only be to 
explain teachers’ choices better to students if students would fundamentally disagree with the approach 
taken. This did not seem to be the case: by and large, students had quite positive attitudes towards 
differentiation.  

 
With a self-report questionnaire, there is always a risk of socially desirable answers. However, our general 
impression is that students responded quite frankly, maybe also due to their young age (e.g., “I don’t 
understand a shit of it”). Our method of data collection offered several advantages. By asking students to 
quantitively rate specific mathematics activities (and relating this to students’ achievement level in the 
analyses), we could investigate the complex construct of differentiation in a way that was easy to understand 
for students as well as relatively quick and standardised. This enabled data collection on a larger scale and, 

therefore, provided more opportunities to quantify and generalise differences (or similarities) between 
students of diverse achievement levels than is typically possible in small-scale qualitative studies. By 
combining the quantitative ratings of activities and achievement grouping with open-ended questions, we 
also gained insights into students’ reasons behind their quantitative evaluations, although small-scale 
qualitative studies can study this in more depth.  
 
This study did not examine whether the way in which differentiation and achievement grouping were 

implemented affected students’ perceptions. For example, the quality of differentiation - i.e., the degree to 
which adaptations are carefully matched to students’ educational needs - may also affect students’ 
perceptions. In the current study, students’ achievement group placement did not always correspond with 
their achievement on the standardised achievement test administered at the end of the previous schoolyear. 
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While teachers may have created the achievement groups based on other and more recent achievement 
information (e.g., curriculum-based tests, daily mathematics work), it might also mean that some students 
were placed in an achievement group that was not appropriate for their achievement level. This might 
partially explain why some students perceived the work in their achievement group as too easy or too 
difficult. In addition, the flexibility of the grouping arrangements might affect students’ perceptions 
(Education Endowment Foundation, 2018). Finally, the use of multigrade classes may have implications for 
teachers’ practices (for example, if teachers create achievement groups within each grade level, they will 

need to divide their attention over more achievement groups than a teacher teaching a single-grade class) 
which may in turn affect students’ perceptions of differentiation and achievement grouping. These would be 
interesting issues to explore in future research. 
 
This study focused on differentiation in a specific context, namely primary mathematics education in the 
Netherlands. Due to substantial differences between countries and content areas in the traditions and 
practices of differentiation and achievement grouping, these results may not be directly generalisable to other 

countries or other content areas. In the Netherlands, for example, differentiation practices seem to be 
somewhat similar for reading, in the sense that teachers might offer more or less difficult reading materials 
or more or less instruction to different subgroups of students, based on their achievement level (although the 
way in which instruction and practice are adapted to the needs of low-achieving or high-achieving students 
may be qualitatively different in reading compared to mathematics, because of the different content area and 
belonging didactical models). However, for other subjects such as science, teachers seem to use different 
approaches to differentiation (Slim et al., 2022).  Compared to other countries, the achievement grouping 
practices in the Netherlands may be relatively flexible, which might partially explain the relatively positive 

evaluations compared to previous studies (e.g., Eder, 1983; Gripton, 2020; Marks, 2013; McGillicuddy & 
Devine, 2020). Future research could not only study the generalisability of the findings across contexts, but 
could also use naturally occurring differences in the implementation of differentiation and achievement 
grouping between various countries and domains to investigate how these differences in implementation 
might affect students’ perceptions.  
 
From the current findings in the context of primary mathematics education in the Netherlands, we conclude 

that students had largely positive attitudes about differentiation and achievement grouping. Students 
appreciated it when the amount and difficulty of tasks and instruction were adapted to their current 
achievement level, and did not like either too easy or too difficult work. While the majority of students 
across achievement groups wanted to retain the achievement grouping system and reported high liking of 
their achievement group, students placed in low achievement groups reported to learn less from their group 
and more often had the desire to be in a different group. Didactical considerations such as wanting to learn 
more or wanting to be challenged seemed to be more prominent in students’ reasoning than socioemotional 

considerations such as the social status associated with an achievement group.  
 
Our findings have the following implications. Many students displayed positive attitudes to learning: they 
liked to learn more, did not like to be distracted by other students, and wanted to be challenged. Many 
students specifically mentioned that they liked or wanted to have enrichment tasks. To retain this positive 
attitude towards learning, we think that it would be helpful to encourage rather than discourage students who 
want to try more difficult tasks. This relates to the topic of self-regulation, which has been receiving 
increasing attention in the differentiation literature: ideally, students should be able to co-decide (in 

collaboration with the teacher) whether they need additional instruction and which tasks they should do (Van 
Geel et al., 2018). This might reduce negative experiences with work that is perceived as too hard or too 
easy. Future research could also examine ways in which the perceived benefits of adapting education to 
students’ achievement level can be retained, while reducing potential socioemotional or didactical 
disadvantages of placement in a low achievement group. This might include ways to adapt instruction and 
practice to students’ educational needs more flexibly based on students’ current understanding of specific 
mathematical content (perhaps, also using adaptive educational software to assist the teacher in making these 
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choices), as well as variation of grouping arrangements (for example by using heterogeneous groups in 
situations where students of diverse achievement levels can learn from each other). In such future research, 
the perspective of students themselves should not be overlooked. 

Keypoints 

 Students’ voices have not often been heard in the debate on differentiation and achievement 
grouping 

 In this mixed-methods study, primary school students (N = 428) evaluated differentiated activities 
and within-class achievement grouping  

 Didactical and socioemotional aspects, and potential differences between students of diverse 
achievement levels were considered 

 Students had largely positive views on differentiated activities and achievement grouping  

 But students also perceived disadvantages of placement in a low achievement group  
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Appendix 1: Correspondence between achievement test scores and achievement group 

placement 

Table A1 

Correspondence between achievement test scores and achievement group placement 

Achievement test 
score 

Low  
achievement group 

Average 
achievement group 

High  
achievement group 

I (highest) 2 14 59 
II 3 22 21 
III 13 30 4 
IV 17 10 9 
V (lowest) 17 4 6 

 

Table A1 displays the (imperfect) correspondence between students’ achievement group placement and their 

scores on the achievement test, is based on 231 students who had been placed in a single within-class 

achievement group during the past three weeks and for whom achievement test scores were available. Note 

that the achievement test scores were collected at the end of the previous school year. Reasons for non-

correspondence may include the assignment to achievement groups based on other measures and more recent 

sources of information (e.g., curriculum-based tests, students’ responses during mathematics lessons). 
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Appendix 2: Additional information about the analyses in Part 1  

Descriptive statistics of the outcome variables are provided in Tables A2 (frequency), A3 (liking), and A4 

(learning). 

Table A2 

Means and standard deviations of student-reported frequency of activities split by achievement level 

  

  Achievement level   

  V (lowest) IV III II I (highest) Overall 

Activity M SD M SD M SD M SD M SD M SD 

Whole-class 
instruction 

4.22 1.01 3.96 0.96 4.07 0.99 3.89 0.99 3.83 1.16 3.96 1.05 

Working 
independently 

4.02 0.94 3.80 1.21 3.95 1.11 4.23 0.93 4.28 0.86 4.09 1.01 

Working together 3.66 1.22 3.18 1.11 3.05 1.06 3.16 1.00 3.20 1.21 3.22 1.14 

Easier tasks 3.41 1.41 2.65 1.39 2.70 1.43 2.14 1.44 2.25 1.56 2.54 1.51 

Subgroup extended 
instruction 

3.20 1.36 3.05 1.39 2.63 1.40 1.98 1.09 1.86 1.10 2.42 1.36 

Individual extended 
instruction 

3.10 1.32 2.64 1.21 2.61 1.35 2.30 1.24 2.04 1.31 2.44 1.33 

Enrichment tasks 2.58 1.65 2.64 1.60 2.85 1.62 3.62 1.57 4.09 1.30 3.31 1.64 

Subgroup 
enrichment 
instruction 

2.80 1.56 2.22 1.34 2.15 1.44 2.26 1.32 2.45 1.34 2.36 1.39 

Individual 
enrichment 
instruction 

2.62 1.61 2.18 1.45 2.19 1.41 2.37 1.37 2.42 1.37 2.35 1.42 

Overall 3.30 1.46 2.93 1.43 2.91 1.47 2.88 1.47 2.93 1.53     

Note. Students rated the frequency of activities on a five-point scale (5 = highest). 
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Table A3   

Means and standard deviations of student-reported liking of activities split by achievement level 

  

  Achievement level   

  V (lowest) IV III II I (highest) Overall 

Activity M SD M SD M SD M SD M SD M SD 

Whole-class 
instruction 

3.80 1.19 3.58 1.27 3.27 1.16 3.30 1.15 3.22 1.27 3.39 1.23 

Working 
independently 

3.44 1.43 3.45 1.58 3.53 1.33 3.89 1.32 3.78 1.27 3.65 1.38 

Working together 4.20 1.17 4.05 1.37 4.30 1.01 3.98 1.17 3.89 1.37 4.05 1.25 

Easier tasks 3.80 1.38 3.25 1.57 3.10 1.54 2.46 1.66 2.38 1.58 2.88 1.63 

Subgroup extended 
instruction 

3.88 1.36 3.27 1.46 3.29 1.50 2.61 1.50 2.35 1.27 2.95 1.50 

Individual extended 
instruction 

3.50 1.55 2.84 1.51 2.58 1.42 2.45 1.33 2.34 1.30 2.65 1.44 

Enrichment tasks 2.52 1.57 3.20 1.59 3.10 1.64 4.11 1.30 4.15 1.25 3.56 1.56 

Subgroup 
enrichment 
instruction  

3.15 1.67 3.02 1.50 2.83 1.53 3.16 1.33 3.05 1.35 3.04 1.45 

Individual 
enrichment 
instruction  

2.88 1.62 2.89 1.52 2.41 1.43 2.88 1.36 2.74 1.40 2.75 1.45 

Overall 3.47 1.52 3.29 1.52 3.16 1.49 3.20 1.48 3.10 1.49     

Note. Students rated their liking of activities on a five-point scale (5 = highest). 
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Table A4  

Means and standard deviations of student-reported learning from activities split by achievement level 

   Achievement level   

  V (lowest) IV III II I (highest) Overall 

Activity M SD M SD M SD M SD M SD M SD 

Whole-class 
instruction 

4.15 1.06 3.93 1.26 3.48 1.30 3.75 1.18 3.70 1.11 3.77 1.19 

Working 
independently 

3.85 1.20 3.84 1.23 4.18 0.91 4.23 0.87 4.10 0.88 4.06 1.00 

Working 
together 

4.10 1.09 3.80 1.21 3.92 1.06 3.74 1.19 3.82 1.10 3.86 1.13 

Easier tasks 3.27 1.45 2.89 1.50 2.69 1.51 2.09 1.34 2.20 1.43 2.54 1.50 

Subgroup 
extended 
instruction 

4.17 1.18 4.09 1.14 3.72 1.20 3.33 1.50 3.43 1.37 3.69 1.33 

Individual 
extended 
instruction 

3.95 1.20 4.00 1.22 3.71 1.30 3.51 1.35 3.57 1.37 3.71 1.31 

Enrichment 
tasks 

3.33 1.61 4.24 1.04 4.12 1.14 4.52 1.04 4.57 0.66 4.25 1.12 

Subgroup 
enrichment 
instruction  

3.74 1.52 3.69 1.36 3.73 1.28 3.72 1.24 3.82 1.28 3.75 1.31 

Individual 
enrichment 
instruction  

3.65 1.53 3.71 1.33 3.49 1.32 3.68 1.31 3.65 1.31 3.64 1.34 

Overall 3.80 1.35 3.80 1.30 3.67 1.29 3.62 1.38 3.65 1.33     

Note. Students rated their learning from activities on a five-point scale (5 = highest). 

 

Analytical strategy 

Data were analysed in R with multilevel models to take into account the nested data structure (e.g., scores of 
students within a class/school being correlated). For all analyses, in order to take the dependencies in the 
data due to the nested data structure into account, we used random intercepts at the various levels (i.e., 
student, class and school). As a four-level random intercept model is already quite complex for our data, we 
decided not to include random slopes in the model. The models were fitted with the package LME4 (Bates et 
al., 2015), post-hoc analyses were conducted with the package EMMEANS (Lenth, 2020), and figures were 
plotted with GGPLOT2 (Wickham, 2016). Effect coding was used. Effect coding differs from dummy 
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coding in the sense that weights other than 0 and 1 (i.e., standard dummy coding) can be assigned to the 
various levels of a categorical variable, which facilitates the interpretation of the fixed effects. 
 
First, we estimated an empty model – also called unconditional means model (Singer & Willett, 2003) - to 
investigate the amount of variance at the various levels. Second, main effects of activity and achievement 
level were added to the model. Third, the interaction between activity and achievement level was added. To 
evaluate the significance of main effects and interaction effects, Likelihood Ratio Tests (LRT) were used to 

compare the fit of the full model (i.e., including the effect of interest) to the fit of a reduced model without 
that main effect or interaction.  

Empty models 

The empty models indicated that by far the most variance was at the level of the various activities rated by 
the same students (i.e., repeated measures, see Table A5). The variance at the student level was somewhat 

larger for the degree to which students perceived to learn from activities (13.1%) than for the other outcome 
variables. The amount of variance at the class and school level was quite small (0.5 – 2.2%), but these levels 
were retained in the analyses anyway to correct for any clustering effects at these levels.  

Table A5 

Distribution of the outcome variance across the different levels in the data 

Level Frequency Liking Learning 

Activity (within-student) 92.7% 90.6% 84.8% 
Student 4.0% 5.8% 13.1% 
Class 1.4% 2.2% 1.6% 

School 1.9% 1.4% 0.5% 

 

Likelihood ratio tests comparing model fit 

Table A6 provides an overview of the results of the likelihood ratio tests comparing model fit. As can be 

seen in the table, the model including the interaction between activity and achievement level had the best fit 

compared to a reduced model for all outcome variables.  

Table A6 

Outcomes of Likelihood ratio tests comparing model fit 

  Frequency Liking Learning 
Model 
comparison 

χ2 df p χ2 df p χ2 df p 

Main effect of 
activity added to 
empty model 

621.79 8 <.001 248.03 8 <.001 326.19 8 <.001 

Main effect of 
achievement 
added to 
previous model 

4.55 1 0.03 6.36 1 0.01 2.05 1 0.152 

Interaction 
effect added to 
previous model 

182.36 8 <.001 161.75 8 <.001 95.74 8 <.001 
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Post-hoc tests for the interaction effects 

Table A7 provides an overview of the post-hoc tests for the interaction effect. A significant effect means that 

students’ achievement level predicts their ratings for that activity. Since a score of 1 on the achievement tests 

reflects the highest achievement and 5 the lowest, a positive value for the effect indicates a negative effect of 

achievement level (i.e., activity ratings are higher for low-achieving students) whereas a negative value 

indicates a positive effect of achievement level (i.e., activity ratings are higher for high-achieving students). 

Table A7 

Post-hoc tests of the interaction effect: the effect of achievement on students’ reported frequency, liking and 
learning for each activity separately 

Activity and  
outcome variable 

𝛽 SE df t p 

Whole-class instruction           
Frequency -0.07 0.05 2491 -1.50 0.13 
Liking -0.12 0.06 2514 -2.22 0.03 
Learning -0.08 0.05 2126 -1.62 0.11 

Working independently           
Frequency 0.11 0.05 2488 2.16 0.03 
Liking 0.12 0.06 2511 2.15 0.03 
Learning 0.08 0.05 2126 1.64 0.10 
Working together           
Frequency -0.06 0.05 2491 -1.23 0.22 
Liking -0.07 0.06 2511 -1.22 0.22 
Learning -0.04 0.05 2131 -0.86 0.39 

Easier tasks           
Frequency -0.25 0.05 2488 -4.88 <.001 
Liking -0.34 0.06 2512 6.11 <.001 
Learning -0.27 0.05 2142 5.08 <.001 
Subgroup extended instruction           
Frequency -0.37 0.05 2488 -7.23 <.001 
Liking -0.36 0.06 2515 -6.43 <.001 

Learning -0.11 0.05 2142 5.08 <.001 
Individual extended instruction           
Frequency -0.23 0.05 2496 -4.63 <.001 
Liking -0.23 0.06 2522 -4.16 <.001 
Learning -0.11 0.05 2148 -2.31 <.001 
Enrichment tasks           
Frequency 0.43 0.05 2496 8.40 <.001 

Liking 0.41 0.06 2521 7.37 <.001 
Learning 0.25 0.05 2142 5.08 <.001 
Subgroup enrichment instruction            
Frequency -0.02 0.05 2495 -0.44 0.66 
Liking 0.01 0.06 2517 0.27 0.79 
Learning 0.03 0.05 2156 0.61 0.54 
Individual enrichment instruction            
Frequency 0.01 0.05 2494 0.15 0.88 

Liking -0.01 0.06 2520 -0.15 0.88 
Learning 0.01 0.05 2137 0.15 0.88 
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Appendix 3: Additional information about the qualitative analyses in Part 2  

Tables A8 through A11 provide an overview of the answering categories (lower-order codes organised by 
higher-order themes) for each question, as well as the number of times these categories were mentioned by 
students placed in low, average and high achievement groups. 

Table A8 

Students’ responses to the question: What do you like about being in your achievement group?  

  Frequency of comments
 a

 

Answering category Example Low  

(n = 59) 

Average 

(n = 97)
 
 

High  

(n = 110)
 
 

Total 

(N = 266)
 
 

Answers about work / difficulty 17 

(28.8%) 

32 

(33.0%) 

54 

(49.1%) 

103 

(38.7%) 

Appropriate difficulty You don’t need to do too 
difficult or too easy stuff 

8  
(13.6%) 

15 
(15.5%) 

29 
(26.4%) 

52 
(19.6%) 

Challenge Because if I have this work, 
it’s a challenge 

1  
(1.7%) 

2  
(2.1%) 

13 
(11.8%) 

16  
(6.0%) 

Working more / doing 
many tasks 

So you can start to work 
immediately 

3  
(5.1%) 

6  
(6.2%) 

4  
(3.6%) 

13  
(4.9%) 

Tasks / activities are 
fun 

You get nice tasks 1  
(1.7%) 

1  
(1.0%) 

7  
(6.4%) 

9  
(3.4%) 

Fewer tasks and/or 
finish earlier 

I need to do less and then I 
finish earlier 

4  
(6.8%) 

3  
(3.1%) 

1  
(0.9%) 

8  
(3.0%) 

My level It matches my level 0  
(0.0%) 

5  
(5.2%) 

0  
(0.0%) 

5  
(1.9%) 

Answers about group 17 

(28.8%) 

15 

(15.5%) 

23 

(20.9%) 

55 

(20.7%) 

Positive about group 
members / dynamics  
 

The children in this group 
are kind 

8  
(13.6%) 

7  
(7.2%) 

13 
(11.8%) 

28 
(10.5%) 

Helping each other / 
working together 

Because if you don’t know 
something the other children 
can help you 

5  
(8.5%) 

4  
(4.1%) 

5  
(4.6%) 

14  
(5.3%) 

Concentrate / no 

distraction 

Because it’s a quiet group 

and I can concentrate better 

4  

(6.8%) 

2  

(2.1%) 

2  

(1.8%) 

8  

(3.0%) 
Group rank: being in 
a high(er) / smart(er) 
group 

Then I think sometimes that 
I am a bit smarter together 
with the other children and 
that gives me confidence 

0  
(0.0%) 

2  
(2.1%) 

3  
(2.7%) 

5  
(1.9%) 

Answers about learning 7  

(11.9%) 

12 

(12.4%) 

11 

(10.0%) 

30 

(11.3%) 

Learn more / faster / 
new things 

Then you learn more of it 4  
(6.8%) 

8  
(8.3%) 

9  
(8.2%) 

21  
(7.9%) 

Understanding better Then you understand better 2  
(3.4%) 

3  
(3.1%) 

0  
(0.0%) 

5 
(1.9%) 

Getting smarter / 
better at math / higher 
level 

Then you get super smart 1  
(1.5%) 

1  
(1.0%) 

2  
(1.8%) 

4  
(1.5%) 

Answers about instruction / teacher 5  

(8.5%) 

11 

(11.3%) 

8  

(7.3%) 

24  

(9.0%) 

(More) explanation / That you get more help 4  7  3  14  
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instruction / help (6.8%) (7.2%) (2.7%) (5.3%) 
Positive about teacher The teacher thinks of a nice 

way 
0  

(0.0%) 
2  

(2.1%) 
4  

(3.6%) 
6  

(2.3%) 
No (additional) 
instruction / 
explanation 

You don’t need to listen to 
another explanation 

1  
(1.7%) 

2  
(2.1%) 

1  
(0.9%) 

4  
(1.5%) 

General and other answers 13 

(22.0%) 

27 

(27.8%) 

14 

(12.7%) 

54 

(20.3%) 

Unspecific / don’t 
know / other 

I just like it 10 
(17.0%) 

17 
(17.5%) 

9  
(8.2%) 

36 
(13.5%) 

Nothing is nice / 
negative comment 

I don’t like it at all 3  
(5.1%) 

7  
(7.2%) 

3  
(2.7%) 

13  
(4.9%) 

Everything is nice Everything about this group 
is nice 

0  
(0.0%) 

3  
(3.1%) 

2  
(1.8%) 

5  
(1.9%) 

a Number and percentage of comments within that achievement group. The total number of comments 

exceeds the number of students since some answers belonged to two categories. 

Table A9 

Students’ responses to the question: What don't you like about being in your achievement group? 

  Frequency of comments
a 

 

Answering category Example Low  

(n = 55) 

Average 

(n = 89)
 
 

High  

(n = 105)
 
 

Total 

(N = 249)
 
 

Answers about work / difficulty 9  

(16.4%) 

15 

(16.9%) 

19 

(18.1%) 

43 

(17.3%) 

Needing to work 
much / longer / fast  

You need to finish quickly  1  
(1.8%) 

3  
(3.4%) 

11 
(10.5%) 

15  
(6.0%) 

Inappropriate 
difficulty: too hard 

Sometimes it’s difficult 1  
(1.8%) 

5  
(5.6%) 

6  
(5.7%) 

12  
(4.8%) 

Boring / takes a long 
time 

Because it takes a super long 
time. I find it super boring. 

2  
(3.6%) 

4  
(4.5%) 

1  
(1.0%) 

7  
(2.8%) 

Inappropriate 

difficulty: too easy 

Because it’s too easy now  4  

(7.3%) 

1  

(1.1%) 

1  

(1.0%) 

6  

(2.4%) 
Want more challenge Because I like to be 

challenged 
1  

(1.8%) 
2  

(2.3%) 
0  

(0.0%) 
3  

(1.2%) 
Answers about group 9  

(16.4%) 

8  

(9.0%) 

20 

(19.1%) 

37 

(14.9%) 

Distraction I am distracted when the 
others talk 

4  
(7.3%) 

3  
(3.4%) 

12 
(11.4%) 

19  
(7.6%) 

Negative about group 

members / dynamics 

We quarrel sometimes  2  

(3.6%) 

2  

(2.3%) 

4  

(3.8%) 

8  

(3.2%) 
Group rank: Want to 
be in higher group / 
not nice to be in low 
group  

Of course, I would rather be 
in the plus-group [= highest 
group] 
 

3  
(5.5%) 

3  
(3.4%) 

0  
(0.0%) 

6  
(2.4%) 

Stress about high 
achievement group  

The stress 0  
(0.0%) 

0  
(0.0%) 

4  
(3.8%) 

4  
(1.6%) 

Answers about learning 3 

 (5.4%) 

5  

(5.6%) 

1  

(1.0%) 

9  

(3.6%) 

Not understanding When I don’t understand 1  
(1.8%) 

3  
(3.4%) 

1  
(1.0%) 

5  
(2.0%) 
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Learning less / not 
much 

I don’t learn so much and I 
want to get better 

1  
(1.8%) 

1  
(1.1%) 

0  
(0.0%) 

2  
(0.8%) 

Being (called) bad / 
stupid 

It’s not nice to be so bad 1  
(1.8%) 

1  
(1.1%) 

0  
(0.0%) 

2  
(0.8%) 

Answers about instruction / teacher 2  

(3.6%) 

2  

(2.3%) 

4  

(3.8%) 

8  

(3.2%) 

Negative about 

instruction / teacher 

You get additional 

explanation when you 
understand it already 

2  

(3.6%) 

2  

(2.3%) 

4  

(3.8%) 

8  

(3.2%) 

General and other answers 32 

(58.2%) 

59 

(66.3%) 

61 

(58.1%) 

152 

(61.0%) 

Everything is nice / 
positive comment 

There’s nothing about this 
group that I don’t like  

12 
(21.8%) 

34 
(38.2%) 

41 
(39.1%) 

87 
(35.0%) 

Unspecific / don’t 

know / other 

I just don’t like it 20 

(36.4%) 

25 

(28.0%) 

20 

(19.0%) 

65 

(26.1%) 
a Number and percentage of comments within that achievement group. The total number of comments 

exceeds the number of students since some answers belonged to two categories. 

Table A10 

Students’ responses to the question: Why do you learn much or little of being in your achievement group?   

  Frequency of comments
 a 

Answering 

category 

Example Low  

(n = 52) 

Average 

(n = 90)
 
 

High  

(n = 104)
 
 

Total 

(N = 246)
 
 

Answers about work / difficulty 9  

(17.3%) 

17 

(18.9%) 

42 

(40.4%) 

68 

(27.6%) 

Difficult (positive) 
/ challenging 

You learn much because you 
also get more difficult sums 

2 
(3.9%) 

4 
(4.4%) 

30 
(28.9%) 

36 
(14.6%) 

Working 
independently  

I can do it by myself 1 
(1.9%) 

4 
(4.4%) 

3  
(2.9%) 

8  
(3.3%) 

Appropriate for my 
level  

It’s my level 0 
(0.0%) 

4 
(4.4%) 

3  
(2.9%) 

7  
(2.9%) 

Medium or varying 
difficulty  

Sometimes it’s easy and 
sometimes it’s difficult 

2 
(3.9%) 

2 
(2.2%) 

2  
(1.9%) 

6  
(2.4%) 

Too easy / not 
challenging / want 
more challenge 

Now it is sometimes a bit too 
easy 

1 
(1.9%) 

3 
(3.3%) 

1  
(1.0%) 

5  
(2.0%) 

Too difficult …and I don’t learn much 
because it’s sometimes 
difficult 

1 
(1.9%) 

0 
(0.0%) 

2  
(1.9%) 

3  
(1.2%) 

Easy/not too 
difficult 

Because the plus-group 
[highest group] would be too 
difficult 

2 
(3.9%) 

0 
(0.0%) 

1  
(1.0%) 

3  
(1.2%) 

Answers about learning  12 

(23.1%) 

13 

(14.4%) 

12 

(11.5%) 

37 

(15.0%) 

Learn more / 
specific math 

content / getting 
more sums  

You learn new goals every 
time 

3 
(5.8%) 

7 
(7.8%) 

6  
(5.8%) 

16  
(6.5%) 

Understand more / 
better 

I learn much because I 
understand it better now 

3 
(5.8%) 

5 
(5.6%) 

3  
(2.9%) 

11  
(4.5%) 
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Get smarter / better 
at math 

Because I get smarter 1 
(1.9%) 

1 
(1.1%) 

2  
(1.9%) 

4  
(1.6%) 

Not understanding Because I don’t understand it 
at all 

3 
(5.8%) 

0 
(0.0%) 

1  
(1.0%) 

4  
(1.6%) 

Learn less / fewer 
tasks 

Because you do get fewer 
sums  

2  
(3.9%) 

0 
(0.0%) 

0  
(0.0%) 

2  
(0.8%) 

Answers about instruction / teacher 7  

(13.5%) 

17 

(18.9%) 

12 

(11.5%) 

36 

(14.6%) 

Positive about 
instruction / 
teacher 

Because the teacher gives you 
more explanations and does 
more sums with you 

7 (13.5%) 15 
(16.7%) 

12 
(11.5%) 

34 
(13.8%) 

Negative about 
instruction / 
teacher 

I learn more from myself 
because the teachers confuse 
me 

0 
(0.0%) 

2 
(2.2%) 

0  
(0.0%) 

2  
(0.8%) 

Answers about group 5 

(9.6%) 

7 

(7.8%) 

7  

(6.7%) 

19  

(7.7%) 

Helping each other 
/ working together 

When you work together you 
also learn from it 

3 
(5.8%) 

1 
(1.1%) 

3  
(2.9%) 

7  
(2.9%) 

Distraction I learn a bit less because 
sometimes children talk and 
draw attention 

2 
(3.9%) 

1 
(1.1%) 

3  
(2.9%) 

6  
(2.4%) 

Positive about 

group members / 
dynamics  

Because it’s nice in a nice 

group 

0 

(0.0%) 

3 

(3.3%) 

0  

(0.0%) 

3  

(1.2%) 

Concentrate / No 
distraction 

Quiet so more concentration 0 
(0.0%) 

2 
(2.2%) 

1  
(1.0%) 

3  
(1.2%) 

General and other answers 19 

(36.5%) 

35 

(38.9%) 

31 

(29.8%) 

86 

(35.0%) 

Unspecific / don’t 

know / other 

I learn much because I learn 

much from it 

17 

(32.7%) 

34 

(37.8%) 

29 

(27.9%) 

80 

(32.5%) 
Fun Because I think it’s fun 2 

(3.9%) 
1 

(1.1%) 
2  

(1.9%) 
6  

(2.4%) 
a Number and percentage of comments within that achievement group. The total number of comments 

exceeds the number of students since some answers belonged to two categories. 

Table A11 

Students’ responses to the question: Why would you (not) prefer to be in a different achievement group?  

  Frequency of comments
a
 

Answering 

category 

Example Low  

(n = 54) 

Average 

(n = 87) 

High  

(n = 106) 

Total  

(n =247) 

Reasons for preferring to stay in the same group 
Answers about work / difficulty 6  

(11.1%) 

15 

(17.2%) 

36 

(34.0%) 

57 

(23.1%) 

Difficulty 
[appropriate in 
current group] 

Because I don’t do too 
difficult or too easy work 

5 
(9.3%) 

9  
(10.3%) 

22 
(20.8%) 

36 
(14.6%) 

Tasks or activities 
in the current 
group are fun / 
want to keep 

Enrichment tasks are fun, so I 
want to keep those 

1 
(1.9%) 

3 
(3.5%) 

5 
(4.7%) 

9 
(3.6%) 
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enrichment tasks 
My level Because this is my level 0 

(0.0%) 
3 

(3.5%) 
3 

(2.8%) 
6 

(2.4%) 
Challenge Because otherwise I don’t 

have enough challenge 
0 

(0.0%) 
0 

(0.0%) 
6 

(5.7%) 
6 

(2.4%) 
Answers about group 6  

(11.1%) 

3 

(3.5%) 

6 

(5.7%) 

15  

(6.1%) 

Group members / 
dynamics / no 
distraction  

They are kind and not loud 5 
(9.3%) 

3 
(3.5%) 

5 
(4.7%) 

12  
(4.9%) 

Group rank: being 
in a high(er) / 
smart(er) group 

It’s the best group 1 
(1.9%) 

0 
(0.0%) 

1 
(0.9%) 

2 
(0.8%) 

Answers about learning 1 

(1.9%) 

4 

(4.6%) 

5 

(4.7%) 

10  

(4.1%) 

Learn more / faster 
/ new things 

Because I learn most in this 
group 

1 
(1.9%) 

4 
(4.6%) 

3 
(2.8%) 

8 
(3.2%) 

Getting smarter / 
better at math 

Because I get smarter 0 
(0.0%) 

0 
(0.0%) 

2 
(1.9%) 

2 
(0.8%) 

Answers about instruction / teacher 0 

(0.0%) 

2 

(2.3%) 

4 

(3.8%) 

6 

(2.4%) 

Positive about 

instruction / 
teacher 

Because now I get the 

explanation that I need 

0 

(0.0%) 

2 

(2.3%) 

4 

(3.8%) 

6 

(2.4%) 

General and other answers 14 

(25.0%) 

34 

(39.1%) 

44 

(41.5%) 

92 

(37.2%) 

This group is 
nice/fun  

Because it’s nice in this group  6  
(11.1%) 

23 
(26.4%) 

20 
(18.9%) 

49 
(19.8%) 

Unspecific / don’t 

know / other 

I find it hard to explain 8  

(14.8%) 

11 

(12.6%) 

24 

(22.6%) 

43 

(17.4%) 
Reasons for preferring to be in a different group 

Answers about work / difficulty 6  

(11.1%) 

8 

(9.2%) 

4 

(3.8%) 

18  

(7.3%) 

Difficulty [would 
be more 
appropriate in 

another group] 

More difficult sums: because I 
like that 

3 
(5.6%) 

4 
(4.6%) 

4 
(3.8%) 

11  
(4.5%) 

Tasks or activities 
in the other group 
are fun / want to 
get enrichment 
tasks 

Because I want enrichment 
tasks 

2 
(3.7%) 

2 
(2.3%) 

0 
(0.0%) 

4 
(1.6%) 

Challenge  More challenge 1 
(1.9%) 

2 
(2.3%) 

0 
(0.0%) 

3 
(1.2%) 

Answers about group 7  

(13.0%) 

5 

(5.8%) 

2 

(1.9%) 

14  

(5.7%) 

Group members / 
dynamics 
/distraction  

Because I have many friends 
in the other group 

5 
(9.3%) 

2 
(2.3%) 

1 
(0.9%) 

8 
(3.2%) 

Group rank: being 
in a high(er) / 

Because I want to be in a 
higher group 

2 
(3.7%) 

3 
(3.5%) 

1 
(0.9%) 

6 
(2.4%) 
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smart(er) group 
Answers about learning 5 

(9.3%) 

2 

(2.3%) 

0 

(0.0%) 

7 

(2.8%) 

Learn more / faster 
/ new things 

Because I learn much 1 
(1.9%) 

0 
(0.0%) 

0 
(0.0%) 

1 
(0.4%) 

Getting smarter / 
better at math / 

higher level 

Then I think I will get better at 
math 

4 
(7.4%) 

2 
(2.3%) 

0 
(0.0%) 

6 
(2.4%) 

Answers about instruction / teacher 1 

(1.9%) 

1 

(1.2%) 

0 

(0.0%) 

2 

(0.8%) 

Instruction / 
teacher 

Then the teacher can help me 
when I find it difficult 

1 
(1.9%) 

1 
(1.2%) 

0 
(0.0%) 

2 
(0.8%) 

General and other answers 8  

(14.8%) 

13 

(14.9%) 

5 

(4.7%) 

26 

(10.5%) 

Other group is 
nice/fun or current 
group is not nice 

It’s not as much fun as 
another group 

4 
(7.4%) 

2 
(2.3%) 

1 
(0.9%) 

7 
(2.8%) 

Unspecific / don’t 
know / other 

I can’t really explain 4 
(7.4%) 

11 
(12.6%) 

4 
(3.8%) 

19  
(7.7%) 

a Number and percentage of comments within that achievement group. The total number of comments 

exceeds the number of students since some answers belonged to two categories. 

Table A12 

Students’ responses to the question: Why would you prefer to work with or without achievement groups?  

  Frequency of  comments
a
 

Answering 

category 

Example Low 

(n = 52) 

Average 

(n = 87) 

High  

(n = 102) 

Total  

(n = 241) 

Reasons for preferring to retain groups  37 

(71.2%) 

67 

(77.0%) 

80 

(78.4%) 

184 

(76.4%) 

Positive about 
groups / like it as 

it is 

Because I like to work in a 
group 

13 
(25.0%) 

29 
(33.3%) 

18 
(17.7%) 

60 
(24.9%) 

Between-student 
differences / 
appropriate 
difficulty 

Because if you all work at the 
same level some people don’t 
get explanation and others don’t 
get challenge 

6  
(11.5%) 

14 
(16.1%) 

24 
(23.5%) 

44 
(18.3%) 

Learning / 
working better 
with groups 

Because you can learn better 
like this 

2 
(3.9%) 

8 
(9.2%) 

13 
(12.8%) 

23  
(9.5%) 

Possibility to get 
more instruction 

I like it when you can choose 
whether you want explanation  

4 
(7.7%) 

2 
(2.3%) 

3 
(2.9%) 

9 
(3.7%) 

Know your level It’s much more fun when 
everybody knows in which star 
[=group] they are 

1 
(1.9%) 

1 
(1.5%) 

1 
(1.0%) 

3 
(1.2%) 

Unspecific / don’t 
know / other 

I don’t know how without 
[groups] 

11 
(21.2%) 

13 
(14.9%) 

21 
(20.6%) 

45 
(18.7%) 

Reasons for preferring to work without groups 15 

(28.9%) 

20 

(23.0%) 

22 

(21.6%) 

57 

(23.7%) 

Learning / 
working better 

Then you can do all tasks and 
then you get smarter 

4 
(7.7%) 

7 
(8.0%) 

4 
(3.9%) 

15  
(6.2%) 
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without groups 
Negative about 
groups 

It’s so complicated now with all 
those groups 

2 
(3.9%) 

2 
(2.3%) 

4 
(3.9%) 

8 
(3.3%) 

Equality, 
everybody should 
be/do the same 

Because I think that everybody 
should get the same tasks 

2 
(3.9%) 

3 
(3.5%) 

1 
(1.0%) 

6 
(2.5%) 

Unspecific / don’t 

know / other 

Because I want that 7  

(13.5%) 

8 

(9.2%) 

13 

(12.8%) 

28 

(11.6%) 
a Number and percentage of comments within that achievement group. The total number of comments 
exceeds the number of students since some answers belonged to two categories. 


